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Figure 2; I- A a chain cloning scheme 
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Figure 3: I- A (3 chain cloning scheme 
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Figure 3: coat. 
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Rsure 4: HLA-DR1 a chain cloning scheme 
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Figure 4: conL 
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Figure 5: HLA-DR1 (3 chain cloning scheme 
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Figure 5: conL 
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Figure 5: cone. 
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Figure 6: I- A a chain cionine scheme 
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Figure 7: I-A (3 chain cloning scheme 
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Figure S - Qligcnuciecridea used in conscucang MEC vectors 

I-A^/I-A 5 PGR princrs and cicring oiigcnudecddss (rtsrrlcnon ire are underlined). 

CPR100 

5' -GGG GGG G££J£±JZZZ GAA GAC GAG ATT GAG GCC GAC-3' 
OPR101 

5'-GC3 GGG ACT AGT CCA GIG ITT CAG AAC CGG CTC-3' 



OPR1G7 

5' -CCC CCC GAT Arc TCA GCT 
GCC G-3' 



AGC AGT GGA GAC GAC ACT GAG 



o?Rioa 

5' -CCC CCC CGG CCG CTA CTC ACG TTC CCA GIG TTT CAG AAC CGG 
C-3' 

CPR102 

5' -GGG GGG G CC ACG GC C, GGA AAC CCC GAA AGG CAC CTC G-3' 
QPR104 

5' -GCC GCG ACT AGT CCA CTC CAC AGT GAC GGG GC-3' 
CPR10S 

S'-CZZ CCC CGG CCC- TAC CTG AGG ACC ACC CCA CAG TGA TGG-2' 
CPRL12 

5' -CCC CCC GAT ATC ACA GGT GTCTTAAGT GCT AGC GGA GGG GGC 
GGA AGC GGC GGA GGG GGA AAC TCC GAA AGG CAC TTC-3' 

OPR119 

5' - AGC T CG ATA. TCA CAG GTG TCC TAA GTG GAG- 3 ' 
CPRL20-2 

5' - CTA GC T CCA CTT AAG ACA CCT GTG AIA TCA- 3' 
VW31Q 

5' -TCC GGA GGC GGC GGA GAC TCC GAA AGG CAT TTC G-3' 
VW3GS 

S'-CGA TC G CTA GC G GCG GTG GCG GCC CCG GTG GCG GCG GAG- 3 

OPR13 6 _ 
5' -CCC CCC AGG CTT CCC GGG CCA CCA TGC CGT GCA GCA GnC- 

TG-3' 
OPR 1 3 9 

5' -CCC CCC GAG CTC GAA TTC TCA TAA AGG CCC TGG GTG TCT G-3 
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Figure 3 - com. 
OPRI32 

S'-CCC CCC AAG CTT CCC GGG CCA CCA TGG CTC TGC AGA TCC CCA 
GC-3' 

QPR133 

5' -CCC CCC ACT TAA GGT CCT TGG GCT GCT CAG CAC C-3' 



OPR134 

5' -CCC CCC CCA TCA CTG TGG AGT GGA GGG- 2' 

o??,i35 

.5' -CCC CCC GAG CTC GAATCC TCA CTG CAG GAG CCC TGC TGG- 3' 



ELA-DR1 ?CR primers and cloning oligonucleotides. 
DRLA-T 

5 ' -GGG Q£G AAG CTT ATG ATC AAA GAA GAA CAT GTG ATC ATC- 3' 
DRLA-3 

5' -GCG GCG GGA TCC GTT CTC TGT AGT CTC TGG GAG AGG-3' 
DR13-F 

5' -GGG GGG AAG CTT ATG GGG GAC ACC CGA CCA CGT TTC TTG TGG 
CAG C-3' 

AF-*T 

5' -GGG GGG G CC ATG G CC ATC AAA GAA GAA CAT GTG ATC ATC-3' 
A3-S 

5' -GCG GCG ACT AGT GTT CTC TGT AGT CTC TGG GAG AGG-3' 
OPR124 

5' -GGG GGG AAG CTT GA T ATC TCA GCT TCC AGC AGT AGT ATC AAA 
GAA GAA CAT GTG ATC^T 

OPR125 

3' -GGG GGG CGG CCG CTA CTT ACG TTT CTC TGG GAG AGG GCT TGG 
AGC- 3' 

DR13-3 

5 ' -GCG GCG GGA TCC CTT GCT CTG TGC AGA TTC AGA CC-3' 
BF-NN 

S'-GGG GGG GCZJ£2JZCZ GGA TCC GCT AGC GGG GAC ACC CGA CCA 
CGT TTC TTG- 3' 
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Figure S - cent. 
BB-S 

5' -GCG GCG ACT AGT CTT GCT CTG TGC AGA TTC AGA CCG-3' 
OPR121 

5' -GTT GTC TTA AGT GGA. GCT AGC GGA GGG GGC GGG TCC GCA GGT 
GGT GGG GAG ACC CG-3' 

OPRI22 

5' -GAA ATG ACA TTC AAA CTT CAG CTG CCA CAA GAA. ACG TGG TCG 
GGT GTC CCC ACC ACC- 3' 

C?R123 

5 ' -GGG GGG CGG CCG TAC CTG AGG ACT TGC TCT GTG CAG A.CT CAG- 
3' 

Peptide oligonudtcndes. 

Ova 323-3 3 % 
OPR1L0 

5 / - TTA AG T ATC TCT CAG GCT GTT CAC GCT GCT CAC GCT GAA ATC 
AAC GAA GCT GGT CGT G-3' 

GF3.11L 

S'-CTA^GCA CGA CCA GCT TCG TTG ATT TCA GCC TGA GCA GCG TGA 
ACA GCT TGA GAG ATA C-3' 

OvaE331R 
CPR115 

5' - TTA AG T ATC TCT CAG GCT GTT CAC GCT GCT CGG GCT GAA ATC 
AAC GAA GCT GGT CGT G-3' 

OPRI1S 

S'- CTA GC A CGA CCA GCT TCG TTG ATT TCA GCC CGA GCA GCG TGA 
ACA GCT TGA GAG ATA C-3' 

Ova A3 32 Y 
OPR117 

5' - TTA AG T ATC TCT CAG GCT GTT CAC GCT GCT CAC XAC GAA ATC 
AAC GAA GCT GGT CGT G-3' 

5'- CTA GC A CGA CCA GCT TCG TTG ATT TCA TAG TGA GCA GCG TCA 
ACA GCC TGA GAG ATA C-3' 
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Figure S - com. 

HEL 74-36 
OP&L40 

5'- TTA AG ? AAC CTG ?GC AAC A?C CCC TGC AGC GCC C?G C?G AGC 
TCC G-3' 

OPRI41 

5 ; - CTA GC G GAG- C?C AGC AGG GCG C?G CAGBGGG A?G TTG CAC AGG 
TTA C-3' 

NP 404-415 
C??>129 

5'- TTA AG ? CAG A?C AGC G?G CAG CCC GCC ??C AGC GTG CAG G-3' 
OPRI.29 

5'- CTA GC C ?GC ACG C?G AAG GCG GGC TGA ACG CTG A?C ?GA C-2' 

HA 307-319 
CPR130 

5'- TTA AG? CCC AAG ?AC GTG AAG CAG AAC ACC CTG AAG CTG GCC 
ACC G-3' 

OPR13L 

5'- CTA GC G GTG GCC AGC TTC AGG GTG TTC TGC TTC ACG TAG TTG 
GGA C-3' 

MB? 91-103 
VW2I5 

5' -TTA AG? CAC TAT GGC TCC CTG CCG CAG AAG TCC CAG CAC GGG 
CGC G-3' 

VW316 

S'- CTA GC G CGC CCG TGC TGG GAC TTC TGC GGC AGG GAG CCA TAG 
TGA C-3' 

PL? 139-151 
VW313 

S' * TTA CA T CAC TCC CTG GGC AAG TGG CTG GGC CAC CCG GAC AAG 
TTC G-3' 

VW3I4 

5 ' - CTA GCG AAC TTG TTC GGG TGG CCC AGC CAC TTG CCC AGG GAG 
TGA C-3' 
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Figure 8 - com," 
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Figure 9A. Soluble I-A d a chain cacstmcr 
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Figure 9 - corn. 
Figure 9D. Soluble I-A s (3 chain consumer 
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Flours 10. Original Mornmnlinn Cdl Express: an Vccrarr 
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Figure 11. The Z.TKh SLippa and the L.TKb Heavy Chain EcnR V-and Ea~ T Mtirarcd 
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Figure LL PCR Site Dire^d Mutagenesis for Introducing EcoRV and EazI 
R«mcacn Site into Kappa Chain 2.7kfa Ii^erT ^ 
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Figure 13. STRATEGY FOR CONSTRUCTING MHC CLASS Tic I KAPPA CONSTANT 
GENE IN MAMMALIAN CELL EXPRESSION VECTOR 




PCT/US95/09816 



Figure. Primers used far Sequencing Mutated 2.7 Kb Fragment 



Primer List Sequence 

PMC-33 [5GCTCAGCTGTCT7GTTTC\GTACTGATC3'1 
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FMC-111 [5* G GTA7GTAAAAATAAACA7CA CA G3 ' ] 

PMC-H4 C^GCITTGCTTACGGAGTTACTCj'] 
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Figure 15. Strategy for M13 Mutagenesis and Cloning of che MEC II £ Variabte G<ine 
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Figure 17 - Full length peptide linked MHC expression vectors 
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Figure 17 - cohl 



KindJH EcoRV 




Afllll 



WO 96/04314 



28/58 



PCTAJS95/09816 



Figure 17 - coiil 
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Figure 18 A. Full length I-A<* a cinia insert 
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Figure 18B. Fall lengih I-A^ (3 chain inser: 
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FIGURE 19 (Sheet 1 of 7) 

Full-length peptide linked MHC expression vectors 



I-A a chain specific 
A20 cDNA 
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FIGURE 19 (Sheet 2 of 7} 
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FIGURE 19 {Sheet 3 of. 7) 
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FIGURE 19 (SheefS of 7) 



HindHI EcoRV Hindlll 
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FIGURE 

Oligonucleotides used in cloning 

OPR132 

I-A d p signal peptide front primer with Kozak consensus for CeilTech vector - 
Hndlll/Xmal sites 

5' -CCC CCC AAG CTT CCC GGG CCA CCA TGG CTC TGC AGA TCC CCA 
GC-3' 




OPR133 

I-A d P signal peptide back primer with Kozak consensus for CeilTech vector - AfUI site 
5' -CCC CCC ACT TAA GG T CCT TGG "GCT GCT CAG CAC C-3' 

OPR134 

I-A d P transmembrane front primer for CeilTech vector - BstXI sites 
5' -CCC CCC CCA TCA CTG TGG AGT GGA GGG- 3 ' 



. OPR135 

*I-A d P transmembrane back primer for CeilTech vector - Sstl r EcoRI sites 
5' -CCC CCC GAG CTC GAA TCC TCA CTG CAG CAG CCC TGC TGG -3' 



OPR336 

I-A d a signal peptide front primer with Kozak consensus for CeilTech vecror - 
Hindin/Xmal sites 

5' -CCC CCC AAG CTT CCC GGG CCA CCA TGC CGT GCA GCA GAG CTC 
TG-3' 



OPR139 

I-A d a transmembrane primer for CeilTech vector - Sstl/EcoRI sites 

5' -CCC CCC GAG CTC CAA TCC TCA TAA AGG CCC TGG GTG TCT G-3' 



B7-1-2F 

Murine B7-1 front primer with Kozak consensus for CloneTech vector - NotI site 

5' -CCC CCC CC G CGG CCG C CC CAC CAT GGG ACT GAG TAA CAT TCT 

C-3 7 



B7-1-2B 

Murine B7-1 BACK primer for CloneTech vector - NotI site 

5 ; -CCC CCC GCG GCC GCT TTA AAA ACA TGT ATC ACT TTT-3' 
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FIGURE 21 



NSO/ClassIt/OVA clones Stimulate 1L-2 Production from D011.1Q 
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INTRAMUSCULAR !Ad/OVA & B7 DNA INJECTIONS 
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INTRADERMAL lAd/OVA & JAd/HEL DNA INJECTIONS 
PROLIFERATION ASSAY 
4, 7 & 14 DAYS POST INJECTION 
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single chain linker sequence 
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EcoRl 



WO 96/04314 



PCIVW5/09816 
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JLA-005 

5 ' - CCCCCCGCC ATGGCCGCTAGCG3AGGGGGCGGAAGC - 3 * 
JLA-007 

5 ' -CCCGGGGCCTCGAGTGAAGACGACATTGAGGCCGAC-3 ' 
JLA-009 

5 ' -CCCCCCACTAGTCCACTCCAC\GTGATGG-GGCT-3 ' 
JLA-010 

5 ' -CCCCCCCCCGGGACCAGTGTTTCAa\ACCGGCTCCTC-3 ' 
JLA-301 

•5 ' -TCGAGGAACCGCCACCGCCAGAACCGCCGCCACCGGA- 
ACCACCACCGCCGCTGCCACCGCC\CCA-3 1 

JLA-302 

5 ' -CTAGTGGTGGCGGTGGCAGCGGCGGTGGTGGTTCCGG- 
TGGCGGCGGTTCTGGCGGTGGCGGTTCC-3 ' 

OPR-142 

5 ' -CTTGGGAATCTTGACTAAGAGG-3 ' 
JS-305 

5 ' -CAGGTCGA\TTCTCATTCCATCGGCATGTACTCTTCTT- 
CCTCCCAGTGTTTCAGAACCGG-3 ' 



WO 96/04314 
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10 20 30 40 50 

* 

CCACC ATG GCT CTC CAG ATC CCC AGC CTC CTC CTC TCA OCT OCT GTC GTC 
CCTCG TAC CGA GAC GTC TAG GGG TCG GAG GAG GAG ACT CGA CGA CAC CAC 
M A L Q I PSLLLSAAVV> 
< I -Ad p chain l*ad«r 

60 70 80 90 

* * * * 

GTC CTC ATG GTG CTG AGC AGC CCA AGG ACC TTA ACT ATC TCT CAG GCT 
CAC GAC TAC CAC GAC TCG TCG GGT TCC TGG AAT TCA TAG AGA GTC CGA 
VLMVLSSPRTLSI5QA> 



100 110 120 130 140 

* * * 

GTT CAC GCT GCT CAC GCT GAA ATC AAC GAA GCT GGT CGT GCT AGC GGA 
CAA GTG CGA CGA GTG CGA CTT TAG TTG CTT CGA CCA GCA CGA TCG CCT 
V H A A H A E INEAGRAS G> 
OVA 323-333 * ^ 



150 ISO 170 180 190 

***** 

GGG GGC GGA AGC GGC GGA GGG GGA AAC TCC GAA AGG CAT TTC GTG GTC 
CCC CCG CCT TCG CCG CCT CCC CCT TTG AGG CTT TCC GTA AAC CAC CAG 
CGGSCGGGNSERH'FVV> 
— 10 amino acid linker — >< l-Ad £-1 dcmain 

200 210 220 230 240 

* • ♦ • * 

CAG T^C AAG GGC GAG TGC TAC TAC ACC AAC GGG ACG CAG CGC ATA CGG 
GTC AAG TTC CCG CTC ACG ATG ATG TCG TTG CCC TCC GTC GCG TAT GCC 
QFKGECYYTNCTQRI R> 



250 260 270 280 230 

* * • * * 

CTC GTG ACC AGA TAC ATC TAC AAC CGG GAG GAG TAC GTG CGC TAC GAC 
GAG CAC TGG TCT ATG TAG ATG TTG GCC CTC CTC ATC CAC GCG ATC CTC 
LVTRYIYNR£EYVRYD> 



300 310 

* w 

AGC GAC GTG GGC GAG TAC CGC GCG 
TCG CTC CAC CCG CTC ATG GCG CGC 
SDVGEYRA 



320 330 
* * 

GTG ACC GAG CTG GGG CGG CCA CAC 
CAC TGG CTC GAC CCC GCC GGT CTG 
VTELGRPD> 



340 350 360 370 380* 

CCC CAG TAC TCC AAC AGC CAG CCG GAG ATC CTG GAG CGA ACG CGG GCC 

CGG CTC ATG ACC TTG TCG GTC GGC CTC TAG CAC CTC GCT TGC GCC CGG 

A E Y W N S Q PEILERTRA> 



WO 96/04314 



PC*. „395/09816 
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390 400 410 

* » * 

GAG GTG GAC ACG GCG TGC AGA CAC 
CTC CAC CTG TGC CGC ACG TCT GTG 
EVDTAC RH 



420 430 

AAC TAC CAG GGG CCG GAG ACG AGC 
TTG ATG CTC CCC CGC CTC TGG TCG 
NVEG?ETS> 



440 450 450 4 70 480 

ACC TCC CTG CGG CGG CTT GAA CAG CCC AAT GTC GCC ATC TCC CTG TCC 
TGG AGG CAC GCC GCC GAA CTT CTC GGG TTA CAG CGG TAG AGG GAC AGG 

TSLRRLEQPNVAISLS> 
I -Ad {1-1 domain -x i-Ad P~2 domain 

490 500 5X0 520 530 

AGG ACA GAG GCC CTC AAC CAC CAC AAC ACT CTG GTC TCT TCG GTG ACA 
TCC TCT CTC CGG GAG TTG CTG GTG TTG TGA GAC CAG ACA ^ CAC ^ 
R T E A L N.KHNTL VC S VT> 



540 
♦ 

GAT TTC TAC CCA 
CTA AAG ATG GGT 
0 F Y P 



550 

GCC AAG ATC AAA 
CGG TTC TAG TTT 
A X I K 



SoO 
» 

GTG CGC TGG TTC 
CAC GCG ACC AAG 
V R W F 



570 

AGG AAT GGC CAG 
TCC TTA CCG GTC 
R N G Q> 



530 590 600 

* « » 

gag gag aca gtg ggg gtc tca tcc 
ctc ctc tgt cac ccc cag agt agg 
eetvgvss 



S10 620 

* w 

ACA CAG CTT ATT AGG AAT GGG GAC 
TGT GTC GAA TAA TCC TTA CCC CTG 
TQLIRNGD> 



630 640 S50 550 570 

* 

TGG ACC TTC CAG GTC CTG GTC ATG CTG GAG ATG ACC CCT CAT CAG GGA 
ACC TGG AAG GTC CAG GAC CAG TAC GAC CTC TAC TCG GGA GTA GTC CCT 
W TFQVLVMLEMTPHQC> 



630 690 700 7io 720 

* 

GAG GTC TAC ACC TGC CAT GTG GAG CAT CCC AGC CTG AAG AGC CCC ATC 
CTC CAG ATG TGG ACG GTA CAC CTC GTA CGG TCG GAC TTC TCG GGG TAG 
E VYTCHVEHPSLKSPI> 

I-Ad p~2 domain 

730 740 750 760 770 

* 

ACT GTG GAC TCG ACT AGT CCT GGC GGT GGC ACC GGC GGT CCT GGT TCC 
TGA CAC CTC ACC TGA TCA CCA CCG CCA CCG TCG CCG CCA CCA CCA ACG 
TVEWTSCCCCSCCCGS> 
- >K 24 amino acid linker 



WO 96/04314 



PC. J95/09816 



EET " 
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730 790 800 ai0 

CCT GGC GGC GGT TtTT GGC GGT CGC GGT TCC TJU ACT GAA CAC CAC ATT 
CCA CCG CCG CCA AGA CCG CCA CCG CCA AGG AGC TCA CTT CTG CTG TAA 

G GGGSGGGGSSSEDDI> 



320 830 840 850 850 

GAG GCC GAC CAC GTA GGC TTC TAT GGT ACA ACT GTT TAT CAG TCT CCT 
CTC CGG CTG GTG CAT CCG AAG ATA CCA TCT TCA CAA ATA GTC AGA GGA 
EADHVG FYGTTVYQS P> 
I-Ad a-1 domain 

870 880 890 90 0 910 

GGA GAC ATT GGC CAG TAC ACA CAT GAA TIT GAT GGT GAT GAG TTC TTC 
CCT CTG TAA CCG GTC ATG TCT GTA CTT AAA CTA CCA CTA CTC AAC AAG 
G SIGQYTHEFDCDELF> 



920 930 ' 940 SS Q 550 

TAT GTG GAC TTG GAT AAG AAG AAA ACT GTC TOG AGG CTT CCT GAG TTT 
ATA CAC CTG AAC CTA TTC TTC TTT TCA CAG ACC TCC GAA GGA CTC AAA 
YVDLDKKKTVWR L PEF> 



970 930 

CGC CAA TTG ATA CTC TTT GAG'CCC 
CCG GTT AAC TAT GAG AAA CTC GGG 
C.QLILFEP 



590 1000 1010 

* * « 

CAA GGT CCA CTG CAA AAC ATA CCT 
GTT CCA CCT CAC GTT TTC TAT CGA 

Qcglqni a> 



1020 1030 1040 1050 

CCA GAA AAA CAC AAC TTG GGA ATC TTG ACT AAC AGG TCA AAT TTC ACC 
CGT CTT TTT GTC TTG AAC CCT TAG AAC TCA TTC TCC AGT TTA AAG TCC 
A£XHNLCILTXRSNFT> 

I-Ad a-1 dcmain 

1090 1100 
* » 

ACT GTG TTC CCC AAG TCC CCT 
TGA CAC AAG GGG TTC AGG GGA 
T V F P X S P> 



1060 1070 1030 

* » • 

CCA GCT ACC AAT GAG CCT CCT CAA GCG 
CGT CGA TGG TTA CTC CCA GGA GTT CGC 

PATKEAPQX 
>< I-Ad a-2 domain 



1110 1120 1130 

* * » 

CTC CTC CTC GGT CAC CCC AAC ACC 
CAC GAC CAC CCA GTC GCG TTG TCG 
VLLCQPNT 



1140 1150 

CTT ATC TCC TTT GTC GAC AAC ATC 
GAA TAG ACG AAA CAC CTG TTC TAG 
**ICFVDNI> 



WO 96/04314 
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11S0 1170 1180 1190 1200 

» * » • • 

TTC CCA CCT GTC ATC AAC ATC ACA TCC CTC AGA AAT AGC AAG TCA CTC 
AAG CCT GGA CAC TAG TTC TAG TGT ACC GAG TCP TTA TCG TTC AGT CAG 
FPPVINrTWLRHSKSV> 



1210 1220 
* ♦ 

ACA GAC GGC GTT TAT GAG ACC AGC 
TGT CTC CCG CAA ATA CTC TCG TCG 
TDCVYETS 



1230 1240 12S0 

• * • 

TTC CTC GTC AAC CGT GAC CAT TCC 
AAG GAG CAG TTC GCA CTC GTA AGG 
?LVNRDHS> 



12S0 1270 1280 1290 

* » » » 

TTC CAC AAG CTC TCT TAT CTC ACC TTC ATC CCT TCT GAT GAT GAC ATT 
AAG GTC TTC GAC AGA ATA GAG TCG AAG TAG GGA ACA CTA CTA CTC TAA 
FHSLSYLTFIPSDDDI> 



1300 1310 1320 1330 1340 

* « " » * # 

TAT GAC TCC AAG GTC GAG CAC TCG GGC CTC GAG GAG CCG GTT CTC AAA 
ATA CTC ACG TTC CAC CTC GTC ACC CCG GAC CTC CTC GGC CAA GAC TTT 
YDCKVEHWGLEEPVLX> 
— — — 2 -Ad cl-2 domain 

1350 13S0 1370 13SO 

# • * » 

CAC TCG TCC CGG CCT AGT CAC CAT CAC CAT CAT CAC TAG 
GTC ACC AGG GCC CCA TCA GTC GTA GTC GTA GTA GTC ATC 
HVSRASHHHHHH»> 
>< s X HIS tag > 



WO 96/04314 



FIGURE 28 {SHEET 1 OF 4} 



10 20 30 40 50 

» » * * ■» 

CCACC ATG CCT CTC CAG ATC CCC AGC CTC CTC CTC TCA GOT GCT GTG CTC 
GGTGG TAC CGA GAC GTC TAG GGG TCG GAG GAG GAG ACT? CGA CGA CAC CAC 
MALQ I PSLLLSAAVV> 
<. I-Ad J chain laadar 

60 70 80 90 

* * * * 

CTC CTC ATG GTG CTG AGC AGC CCA AGG ACC TTA ACT ATC TCT CAG GCT 
CAC CAC TAC CAC GAC TCG TCG GGT TCC TGG AAT TCA TAG AGA GTC CGA 
VLMVLSSPRTLSISQA> 



100 110 120 130 140 

* * • * * 

GTT CAC GCT GCT CAC GCT GAA ATC AAC GAA GCT GGT CCT GCT AGC GGA 
CAA GTG CGA CGA GTG CGA CTT TAG TO CTT CGA CCA GCA CGA TCG CCT 
VHAAHAEINEAGRASG> 
OVA 323-339 ' x 

ISO ISO 17Q 130 ISO 

* * * • * 

GGG GGC GGA AGC GGC GGA GGG GGA AAC TCC GAA AGG CAT TTC GTG GTC 
CCC CCG CCT TCG CCG CCT CCC CCT TTG AGG CTT TCC GTA AAG CAC CAG 
GGGSGGGGNSSHH?VV> 
10 amino acid linear — >< I-Ad {3- 1 domain 

200 210 220 230 240 

* * * * * 

CAC ,TTC AAG GGC GAG TCC TAC TAC ACC AAC GGG ACG CAG CGC ATA CGG 
GTC AAG TTC CCG CTC ACG ATG ATG TGG TTG CCC TCC GTC GCG TAT GCC 
QFKGECYYTNGTQR1R> 



250 260 270 280 290 

* * * * » 

CTC GTG ACC AGA TAC ATC TAC AAC CGG GAG GAG TAC GTG CGC TAC GAC 
GAC CAC TGG TCT ATG TAG ATG TTG GCC CTC CTC ATG CAC GCG ATG CTG 
LVTRYIYNREEYVRYD> 



300 310 320 330 

* * • m 

AGC GAC GTG GGC GAG TAC CGC CCG GTG ACC GAG CTG GGG CGG CCA GAC 
TCG CTG CAC CCG CTC ATG GCC CGC CAC TGG CTC GAC CCC GCC GGT CTG 
SDVCEYRAVTELGRPD> 



340 350 360 370 380 

w • * * • 

GCC GAG TAC TCG AAC ACC CAG CCG GAG ATC CTG GAG CGA ACG CGG GCC 

CGG CTC ATG ACC TTC TCG GTC CGC CTC TAG GAC CTC GCT TCC GCC CCG 
AEYWNSQPEIL£RTRA> 



WO 96/04314 
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390 400 410 420 430 

• » • * * 

GAG GTC GAC ACG GCG TCC AGA CAC AAC TAC GAG GGG CCG GAG ACC AGC 
CTC CAC CTG TGC CGC ACG TCT GTC TIG ATC CTC CCC GGC CTC TCG TCG 
£VDTACRHNYEGPETS> 



440 450 460 470 430 

* • * * * 

ACC TCC CTG CGG CCG CTT GAA CAG CCC AAT CTC CCC ATC TCC CTG TCC 
TCG AGG GAC GCC GCC GAA CTT GTC GGG TTA CAG CGG TAG AGG GAC AGG 
TSLRRI*SQPNVAISLS> 
I-Ad {3-1 domain -x I-Ad P~2 domain 

490 500 510 520 530 

» * w * # 

AGG ACA GAG GCC CTC AAC CAC CAC AAC ACT CTG GTC TGT TCG GTG ACA 
TCC TGT CTC CGG GAG TTC GTG GTG TIG TCA GAC CAG ACA AGC CAC TCT 
KTEALNHHNTLVCSVT> 



540 550 550 570 

* * * * 

GAT TTC TAC CCA GCC AAG ATC AAA GTC CCC TCC TTC AGG AAT GGC CAG 
CTA AAG ATC GGT CGG TTC TAG TTT CAC GCC ACC AAG TCC TTA CCG GTC 
DFYPAXIKVRWPRNGQ> 



580 5S0 
* * 

GAG GAG ACA GTC GGG 
CTC CTC TCT CAC CCC 
E E T V G 



S00 610 

GTC TCA TCC ACA CAG CTT 
CAG AGT AGG TGT GTC GAA 
V S S T Q L 



620 
* 

ATT AGC AAT GCG GAC 
TAA TCC TTA CCC CTG 
X R N G D> 



620 640 650 

TGG ACC TTC CAG GTC CTC GTC ATC 
ACC TCG AAG GTC CAG GAC CAG TAC 
WTFQVLVM 



SSO 670 
* • 

CTC GAG ATC ACC CCT CAT CAG GGA 
GAC CTC TAC TCG GGA CTA GTC CCT 
LEMTPHQG> 



630 690 700 710 720 

• » * • • 

GAG GTC TAC ACC TCC CAT CTC GAG CAT CCC ACC CTC AAG ACC CCC ATC 
CTC CAG ATG TCC ACC CTA CAC CTC CTA GGC TCG GAC TTC TCG CGC TAC 
EVYTCHVEHPSLXS PI> 
. I-Ad p-2 darrein 

730 740 750 760 770 

* * * * • 

ACT GTC GAG TCG ACT ACT GCT GCC GGT GGC AGC GCC GCT GGT CCT TCC 
TCA CAC CTC ACC TCA TCA CCA CCC CCA CCC TCG CCG CCA CCA CCA AGC 
TVEWTS GGCGSGCGCS> 
>< 24 amino acid linicar 



WO 96/04314 PC. JS95/09816 
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780 790 

w • 

GGT GGC GGC GGT TCT GCC GGT GGC 
CCA CCG CCG CCA ACA CCG CCA CCC 
GGCGSGGG 



aoo aio 

GGT TCC TCG ACT GAA GAC GAC ATT 
CCA ACG AGC TCA CTT CTC CTG TAA 
GSSSEDDI> 



820 830 340 850 8S0 

• • * • 9 

GAG GCC GAC CAC GTA GGC TTC TAT GGT ACA ACT GTT TAT CAG TCT CCT 
CTC*CGG CTG GTG CAT CCG AAG ATA CCA TGT TGA CAA ATA GTC AGA GGA 
EADHVG FYGTTVYQ S ?> 
I-Ad a-1 domain 



870 830 890 

* * * 

GGA GAC ATT GGC CAG TAC ACA CAT 
CCT CTC TAA CCG GTC ATG TCT GTA 
GDIGQYTH 



900 910 
* • 

GAA TTT GAT GGT GAT GAG TTG TTC 
CTT AAA CTA CCA CTA CTC AAC AAG 
EFDGDELF> 



920 920 ' 940 950 960 

♦ * * « » 

TAT GTG GAC TTG GAT AAG AAG AAA ACT GTC TGG AGG CTT CCT GAG TTT 
ATA CAC CTG AAC CTA TTC TTC TTT TGA CAG ACC TCC GAA GGA CTC AAA 
Y V D L D K KKTVWRL PEF> 



970 930 

GGC CAA TTG ATA CTC TTT GAG CCC 
CCG GTT AAC TAT GAG AAA CTC GGG 
G.QLILFEP 



990 10Q0 1010 

* » * 

CAA GGT GGA CTG CAA AAC ATA CCT 
GTT CCA CCT GAC GTT TTG TAT CGA 
QGGLQNIA> 



1020 1030 1040 10S0 

"» * T « 

GCA GAA AAA CAC AAC TTG GGA ATC TTG ACT AAG AGG TCA AAT TTC ACC 
CGT CTT TTT GTG TTG AAC CCT TAG AAC TGA TTC TCC ACT TTA AAG TGG 
AEKKNLGILTKRS HFT> 
. I-Ad a-1 domain 

10S0 1070 1030 1090 1100 

* * * * • 

CCA GCT ACC AAT GAG GCT CCT CAA GCC ACT GTC TTC CCC AAG TCC CCT 
GGT CCA TGG TTA CTC CGA GGA GTT CGC TGA CAC AAG GGG TTC ACG CGA 
PATNEAPQATVFPKS P> 
I-Ad a-2 domain 



1110 1120 1130 1140 1150 

• * v * • 

GTG CTG CTG GGT CAG CCC AAC ACC CTT ATC TCC TTT CTG GAC AAC ATC 
CAC GAC GAC CCA GTC GGG TTG TGG GAA TAG ACG AAA CAC CTG TTG TAG 
VLLGQPKTLICFVDNI> 



WO 96/04314 



* .US95/09816 
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1160 1170 113Q 1190 1200 

* * » « * * 

TTC CCA CCT GTC ATC AAC ATC ACA TCG CTC AGA AAT AGC AAG TCA CTV 
AAC CGT GGA CAC TAG TTC TAG TGT ACC GAG TCT TTA TCC TTC ACT CAG 
FPPVINITWLRNSXSV> 



1210 1220 

ACA GAC GGC GIT TAT GAG ACC AGC 
TGT CTC CCG CAA ATA CTC TCG TCG 
TDGVYSTS 



1230 1240 1250 

* » * 

TTC CTC GTC AAC CGT GAC CAT TCC 
AAG GAG CAG TTG GCA CTC GTA AGG 
FLVKRDHS> 



1260 1270 
* * 

TTC CAC AAG CTC TCT TAT CTC ACC 
AAG GTC TTC GAC AGA ATA GAG TGG 
FHKLSYLT 



1230 1290 
• * 

TTC ATC CCT TCT GAT GAT GAC ATT 
AAG TAG GGA AGA CTA CTA CTC TAA 
FIPSDDDI> 



1300 1310 1320 1330 134Q 

• » * » » 

TAT GAC TCC AAG GTC GAG CAC TCG GGC CTC GAG GAG CCG GTT CTC AAA 
ATA CTC ACG TTC CAC CTC GTC ACC CCG CAC CTC CTC GGC CAA GAC TTT 
YDCKVE HWGLi£pVLX> 
I -Ad cx-2 domain 

1350 1350 1370 1330 1390 

w * * » * 

CAC TCG CAA CCT GAG ATT CCA GCC CCC ATC TCA GAG CTC ACA GAA ACT 
GTC ACC CTT GGA CTC TAA GGT CCG GGG TAC ACT CTC GAC TCT CTT TCA 
HKEPEI PAPHS£LTST> 
>< I-Ad a-TM domain. 

1400 1410 1420 1430 1440 

* * •» ■» 9 

GTG GTC TGT GCC CTC GGG TTC TCT GTC GGC CTT CTC GGC ATC GTC GTC 
CAC CAC ACA CGG GAC CCC AAC AGA CAC CCG GAA CAC CCG TAG CAC CAC 
VVCALG LSVGLVGIVV> 



1450 1460 

GGC ACC ATC TTC ATC ATT CAA GGC 
CCG TCG TAG AAG TAG TAA GTT CCG 
CTIFIICG 



1470 1480 1490 

» * » 

CTC CGA TCA GGT GGC ACC TCC AGA 
GAC GCT ACT CCA CCG TGG AGG TCT 
LRSGGT S R> 



1500 
* 

CAC CCA GGG CCT TTA TCA 
GTC CGT CCC GGA AAT ACT 
H P G P L *> 
- I-Ad a-TM doc* in ~> 



WO 96/04314 



PCT/c_>5/09816 
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1C 20 30 40 50 

• * • » • 

CCACC ATC GCT CTC CAG ATC CCC AGC CTC CTC CTC TCA GCT GCT GTC GTC 
GGTCG TAC CGA GAC CTC TAG GGG TCG CAG GAG GAG AGT CGA CGA CAC CAC 
MALQIPSLLLSAAVV> 
< l~*d p chain laadar 

60 70 30 90 



GTC CTC ATG GTG CTC AGC AGC CCA AGG ACC TTA AGT ATC TCT CAG GCT 

CAC GAC TAC CAC GAC TCG TCG CGT TCC TCG AAT TCA TAG AGA GTC CGA 

VLHVLSSPRTLSISQA> 
^ 

100 110 120 130 140 

* » * * » 

CTT CAC GCT GCT CAC GCT GAA ATC AAC GAA GCT GCT CGT GCT AGC GGA 
CAA GTC CGA CGA GTG CGA CTT TAG TTC CTT CGA CCA GCA CGA TCG CCT 

VHAAHAEINTACRASO 
0VA 323-33 9 >< 

150 160 170 180 190 

* ' * * * 

GGG GGC GGA AGC GGC GGA GGG GGA AAC TCC GAA AGG CAT TTC GTG GTC 
CCC CCG CCT TCG CCG CCT CCC CCT TTG AGG CTT TCC GTA AAG CAC CAG 
GGG S G G GGNSE R H * F V V> 
— 10 amino acid linker — >< I -Ad f$-i domain 

200 210 220 230 240 

* • * » • 

CAG TTC AAG GGC GAG TCC TAC TAC ACC AAC GGG ACG CAG CGC ATA CGG 
GTC AAG TTC CCG CTC ACG ATG ATC TCG TTC CCC TCC GTC GCG TAT GCC 
QFKGECYYTNGTQR I R> 



250 260 270 280 290 

» * * * « 

CTC GTG ACC AGA TAC ATC TAC AAC CGG GAG GAG TAC GTG CGC TAC GAC 
CAG CAC TCG TCT _ ATC TAG ATC TTC GCC CTC CTC ATC CAC GCG ATC CTC 
LVTRY IYNREEYVRYD> 



300 
* 

AGC GAC GTC GGC 
TCG CTC CAC CCG 
S D V G 



310 

CAG TAC CGC GCG 
CTC ATG GCG CGC 
E Y R A 



320 

CTC ACC GAG CTC 
CAC TCG CTC GAC 
V T E L 



330 

GGG CGG CCA GAC 
CCC GCC GCT CTC 
G R P D> 



340 350 3S0 370 380 

* * » • , 

GCC GAG TAC TCG AAC AGC CAG CCG CAG ATC CTG GAG CGA ACG CGG GCC 
CGG CTC ATC ACC TTC TCG GTC GGC CTC TAG GAC CTC CCT TCC GCC CGG 
AEYWNSQPEILERTRA> 



WO 96/04314 
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390 400 410 420 430 

* * * •» • 

GAG GTC GAC ACG GCC TGC AGA CAC AAC TAC GAG GGG CCG GAG ACC ACC 

CTC CAC CTG TGC CGC ACG TCT GTG TTC ATC CTC CCC GGC CTC TGC TCG 

E V D T A C R H N Y £ G P E T S> 



440 4S0 460 470 480 

* • • * » 

ACC TCC CTG CGG CGG CTT GAA CAC CCC AAT GTC GCC ATC TCC CTG TCC 
TGG AGG GAC GCC GCC GAA CTT GTC GGG TTA CAG CGG TAG AGG GAC AGG 
TSLRRL£QPNVAISLS> 
I -Ad p-1 domain -x I -Ad p-2 domwin 



490 500 510 520 530 

* * » » * 

AGG ACA GAG GCC CTC AAC CAC CAC AAC ACT CTG GTC TCT TCG GTG ACA 
TCC TCT CTC CGG GAG TTG GTG GTG TTG TGA GAC CAG ACA AGC CAC TCT 
RTEALNHHNTLVCSVT> 



540 550 550 570 

■# » » *• 

GAT TTC TAC CCA GCC AAG ATC AAA GTG CGC TGC TTC AGG AAT GCC CAG 

CTA AAG ATG GGT CGG TTC TAG TTT CAC GCG ACC AAG TCC TTA CCG GTC 

DFYPAKI KVRWFRNG Q> 



560 590 600 610 €20 

» » » * * 

GAG QAG ACA GTG GGG GTC TCA TCC ACA CAG CTT ATT ACG AAT GGG GAC 
CTC CTC TGT CAC CCC CAG ACT AGG TCT GTC GAA TAA TCC TTA CCC CTG 
EETVGVS STQLIRNGD> 



€30 640 6S0 €60 670 

* * » * * 

TCG ACC TTC CAG GTC CTG GTC ATG CTC GAG ATG ACC CCT CAT CAG CCA 

ACC TCG AAG GTC CAG GAC CAG TAC CAC CTC* TAC TCG GGA GTA GTC CCT 

W TF Q'V L V HLEMT P H Q G> 



€30 690 700 710 

* * * * 

GAG GTC TAC ACC TCC CAT CTC GAG CAT CCC AGC CTG AAG AGC 
CTC CAG ATC TCG ACG GTA CAC CTC GTA GGG TCG GAC TTC TCG 

EVYTCHVEHPSLKS 
— I-Ad p-2 domain 

730 740 750 760 770 

• * • * * 

ACT GTG GAG TCG ACT ACT GGT GGC GGT GGC ACC GGC GGT GGT GGT TCC 
TCA CAC CTC ACC TCA TCA CCA CCG CCA CCG TCG CCG CCA CCA CCA AGG 
TVEWTSGGGGSGGCC S> 
>< 24 amino acid linkar 



720 

CCC ATC 
GGG TAG 
P I> 
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7S0 790 800 810 

* 

CCT CCC GGC GGT TCT GGC GGT GGC GGT TCC TCC ACT GAA GAC GAC ATT 
CCA CCG CCG CCA AGA CCG CCA CCG CCA ACC ACC TCA CTT CTG CTG TAA 

GGGGSCGGGSSSEDDI> 

^ 



8 20 830 840 850 



350 



GAG GCC GAC CAC GTA GGC TTC TAT GGT ACA ACT GTT TAT CAG TCT CCT 
CTC CGG CTG GTG CAT CCG AAG ATA CCA TCT TCA CAA ATA GTC AGA CGA 

EADHVGFYCTTVVQSP> 
I-Ad a-1 domain 



370 880 890 $ 0 Q 



910 



GGA GAC ATT GGC CAG TAC ACA CAT GAA TTT GAT GGT GAT GAG TTG TTC 
CCT CTG TAA CCG GTC ATG TGT GTA CTT AAA CTA CCA CTA CTC AAC AAG 
GD *CQYTHEFDCDELF> 



920 930 *940 95 0 9fi 0 

* 

TAT GTG GAC TTG GAT AAG AAG AAA ACT GTC TGG AGO CTT CCT GAG TTT 
ATA CAC CTG AAC CTA TTC TTC TTT TGA CAG ACC TCC GAA GGA CTC AAA 
Yv DLDKKKTVWR L P*F> 



970 980 
• * 

CGC CAA TTG ATA CTC TTT CAG CCC 
CCG GTT AAC TAT GAG AAA CTC GGG 
GQLILFEP 



550 iooo xoio 

CAA GGT GGA CTG CAA AAC ATA GCT 
GTT CCA CCT GAC GTT TTG TAT CGA 
QCCLQNIA> 



1020 1030 1040 



105Q 



CCA GAA AAA CAC AAC TTG GGA ATC TTG ACT AAG AGG TCA AAT TTC ACC 
CGT CTT TTT GTG TTG AAC CCT TAG AAC TGA TTC TCC ACT TTA AAG TGG 
AEKHNLGILTKR SNFT> 

I-Ad a-1 domain 

X0S0 1070 1080 1090 U oo 

* 

CCA GCT ACC AAT GAG GCT CCT CAA GCG ACT GTG TTC CCC AAG TCC CCT 
GGT CGA TGG TTA CTC CGA GGA GTT CGC TGA CAC AAG GGG TTC ACC GGA 

*ATNEAPQATVFPK£ 
x I-Ad a-2 domain 



P> 



1110 1120 1130 114Q 



11S0 



GTG CTG CTG GGT CAG CCC AAC ACC CTT ATC TCC TTT GTG GAC AAC ATC 
CAC CAC CAC CCA CTC CGG TTC TCG CAA TAG ACC AAA CAC CTG TTG TAG 
VL ^ G CPNTLrCFVDKI> 



WO 96/04314 
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1160 1170 mo U90 1200 

* • * * * 

TTC CCA CCT CTG ATC AAC ATC ACA TCG CTC ACA AAT AGC AAG TCA CTC 
AAG GGT GGA CAC TAG TTG TAG TCT ACC GAG TCT TTA TCG TTC ACT CAG 
PPPVINITWLRNSKSV> 



1210 1220 

ACA GAC GGC GTT TAT GAG ACC AGC 
TCT CTC CCG CAA ATA CTC TCG TCG 
TDGVYETS 



1230 1240 12S0 

TTC CTC GTC AAC CGT GAC CAT TCC 
AAG GAG CAG TTG GCA CTC GTA AGG 
FLVNRDHS> 



12S0 1270 
* * 

TTC CAC AAG CTG TCT TAT CTC ACC 
AAG GTG TTC GAC AGA ATA GAG TCG 
FHKLSYLT 



1230 1290 

TTC ATC CCT TCT GAT GAT GAC ATT 
AAG TAG GGA AGA CTA CTA CTG TAA 
FIPSDDDI> 



1300 1310 1320 1330 1340 

♦ * » * * 

TAT GAC TGC AAG GTG GAG CAC TCG GGC CTG GAG GAG CCG GTT CTG AAA 
ATA CTG ACG TTC CAC CTC GTG ACC CCG GAC CTC CTC GGC CAA GAC TTT 
YDCXV2HWCL£2PVLX> 
. I-Ad 0.-2 dorzain 



1350 13S0 1370 1380 

* * » * 

CAC TCG GAG GAA GAA GAG TAC ATC CCG ATC GAA TCA 
GTG ACC CTC CTT CTT CTC ATC TAC GGC TAC CTT ACT 

hWeeeeykpme*> 

x tag > 



